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The project, study area and methods In 1997 the Fenglin Nature Reserve was designated

a Biosphere Reserve Status and it is nowadays part of

The decision to study Sterrhinae moths at the Fenghn the World Network under UNESCO" s Programme on

Nature Reserve resulted from the fact that there is an Man and the Biosphere (MAB). As such its objectives

ongoing Cooperation project "Biodiversity in boreal are to promote Solutions to reconcile the conservation

forests" between the Division of Population Ecology at of biodiversity with its sustainable use.

the University of Helsinki (FIBRE), the Division of En- The moth fauna was studied during two separate

tomology at the Finnish Museum of Natural History, expeditions: 2.-12.6.2000 (Jaakko Kuliberg) and 28.6.-

the Chinese Forestry Academy and The State Natural 10.7.2000 (Pasi Sihvonen). Specimens were collected

Reserve Management Bureau of Fenglin. These moths with generator powered lights and automatic light traps

are studied extensively at the Finnish Museum of Natu- (model Jalas 160W light, 2x20W UV-light), Malaise

ral History under the program "Diversity and systemat- traps and netting. Emphasis was placed on net collect-

ics of Scopulini moths". ing at dusk and at dawn when many species are ac-

The Fenglin Nature Reserve is situated in a hemi- tive.

boreal Vegetation zone with mixed forests in the Hei- The majority of the specimens are deposited at the

longjiang district, NE-China (48°0r to 48°09'N; 128°39' Finnish Museum of Natural History (Helsinki), and a

to 129°15'E). It is the last virgin forest in the area, mainly few specimens are deposited at Institute of Zoology,

covered by Korean pine (Pimis koraiensis) with a size of Academia Sinica, (Beijing). Species were initially identi-

18000 hectares. Other trees include for example Qiiercits fied from the external characters, but in many cases the

uiongolica, Acer mono, Tilia amurensis, Conjbis manchiirica genitalia were prepared following the general proce-

and Abies nephrolepis. The nature reserve is located at dures (Hardwick 1950).

the Lesser Xingan Mountains and the altitude varies The analysis of the distribution areas is based on

from 300 meters to over 700 meters above sea level. literature records and museum collections of the Finnish

Tab. 1. Known distribution areas of the Sterrhinae moths found from the Fenglin Nature Reserve, North-East

China, in 2000. First records from China are marked with an asterisk. 1 = Amur region and surrounciing areas

(Primorye, Sakhalin, Corea, Japan), 2 - trans-Palaearctic, a separate subspecies in Amur region and surrounding

areas, 3 = Amur region, 4 = Japan, Korea, South Kuriles, 5 = trans-Palaearctic, mainly southern, 6 - Palaearctic,

central and eastern.

Species Known distribution

hiaen imiricnta ssp. minor (Sterneck) 2

Idaea biselata ssp. extinctn (Staudinger) 2

Idaea auricriida (Butler) 1

* Idaea palUdata ([Denis & Schiffermüller]) 5

* Idaea effusaria (Christoph) 1

Idaea nitidata (Herrich-Schäffer) 5

Idaea promisciiaria (Leech) 1

* Idaea aversata (Linnaeus) 5

* Idaea terpnaria (Prout) 1

* Scopula nemoraria (Hübner) 5

Scopula modicaria (Leech) 1

Scopula wnbelaria ssp. graeseri Prout 2

Scopula nigropunctata ssp. subcandidata (Walker) 2

Scopula prouti Djakonov 1

* Scopula tenuisocius Inoue 1

Scopula floslactata (Prout) 5

Scopula pudicaria (Motschulsky) 1

* Scopula asthena Inoue 1

ScopiUa subpunctaria (Herrich-Schäffer) 5

Scopula indicataria ssp. sufßava Prout 1

* Problepsis pboebearia Erschov 3
* Problepsis plagiata (Butler) 4
* Cyclopbora albipunctata ssp. griseolata (Staudinger) 2

Timandra recompta ssp. recompta (Prout) 6

Timandra comptaria (Walker) 1

Total

Percentage
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Idaea effusaria S Idaea effusaria 9 Scopula asfhena d

*i» .

Idaea aversata 3 Idaea aversaia 9 Idaea pallidata S Scopula asthena ?

M.

Scopula temiisochis S Scopula tenuisocius 9 Cyclophora albipunctata

Scopula nemoraria 6

Scopula nemoraria 9

Problepsis plagiata 3
Problepsis phoebearia

Fig. 1. Sterrhinae species, which are recorded for the first time from China. Specimens were collected from the

Heilongjiang district, Fenglin Nature Reserve, 48°05'N 129°85'E, c. 200-500 m above sea level, between 2.-12.6.2000

and 28.6.-10.7.2000.

Museum of Natural History, Helsinki (ZMH), the Insti-

tute of Zoology, Academia Sinica, Beijing (IZAS) and

The Natural History Museum, London (BMNH). Litera-

ture records include monographs and checklists (Ebert

et al. 2001, Fajcik & Slamka 1996, Inoue 1977, Inoue et

al. 1982a,b, Müller 1996, Shin 1996, Viidalepp 1996,

Wang 1997, Hausmann 2004) as well as faunistic notes

(Viidalepp 1975, Vojnits 1977).

List of species

Altogether 25 species and 340 specimens were ob-

served. 10 species (40 % of all species) were re-

corded for the first time from China (Tab. 1). Species

that are recorded for the first time from China are

marked with an asterisk.

Idaea muricata ssp. minor (Sterneck, 1927)

266. N China - Mongolia, Korea, Japan, SE Rus-

sia (Inoue 1977, Inoue et al. 1982a,b, Shin 1996, Vii-

dalepp 1996).

The western Palaearctic nominate subspecies

inhabits open moors in the northern areas of its

distribution (Mikkola et al. 1985), whereas in the

more southern areas it is found on a variety of

habitats from wet meadows to moors, gardens and

forest edges (Ebert et al. 2001 ). The Eenglin specimens

were caught with a Malaise trap from a closed de-

ciduous forest.

Idaea biselata ssp. extincta (Staudinger, 1897)

1366, 2? 9. N China - Korea, Japan, SE Russia

(Inoue 1977, Inoue et al. 1982a,b, Viidalepp 1996).

Nominate subspecies from Europe to Mongolia

in the Palaearctic region.
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Figs 2,3. Diagnostic adult characters (indicated) of Chinese Scopula species. 2. S. ßoslactata (Haworth). 3. S. teiuiiso-

ciiis Inoue (abdomen removed).

Idaca awicrudn (Butler, 1879)

13. NE China - Korea, Japan, SE Russia (Inoue

et al. 1982ab, Shin 1996, Viidalepp 1996).

*Idaea pallidata ([Denis & Schifferniüller], 1775)

16. (Fig. 1). NE China - from N and C Europe

to SE Russia.

Forewing fasciae are straight, ground colour is

Light yellow-brown in males, white in females. In

western parts of its distribution area it may be con-

fused with I. subsericeata (Haworth) (for Identification

see Ebert et al. 2001, Hausmann 2004). Also /. niti-

data is similar but males of /. pallidata can be sepa-

rated by the absence of hair-pencil on the hind tibia.

The larva feeds on dry leaves of Tavaxacum, Hieraciiiin

and Achillea (Ebert et al. 2001).

*Idaea effusaria (Christoph, 1881)

2736, 1599 (Fig. 1). NE China - Korea, Japan,

SE Russia (Inoue 1977, Shin 1996, Viidalepp 1996).

Sugi et al. (1987) illustrate the caterpillar of

I. effusaria.

Idaca uitidata (Herrich-Schäffer, 1861)

2633, 899. N China - from S Europe to Korea
and Japan (Shin 1996, Viidalepp 1996, Inoue et al.

1982a,b). See 1. pallidata.

Idaca promisciiaria (Leech, 1897)

3433, 799. N China - Korea, Japan, SE Russia

(Inoue et al. 1982a,b, Shin 1996, Viidalepp 1996).

*Idaea aversata (Linnaeus, 1758)

2633, 899 (Figs 1, 30-32). NE China - Europe,

Russia, Japan (Viidalepp 1996).

The external appearance of the Chinese I. aver-

sata resembles Japanese populations, described as

ssp. japonica (Inoue, 1955) (Inoue et al. 1982b). The

Chinese specimens are reddish-brown and heavily

suffused with black scales. The terminal line is dis-

tinct and the black dots at vein ends are obscure.

Both male and female genitalia (Figs 30-32) match

well with European specimens (Skou 1984, Haus-

mann 2004). The cucullus of the valva of the male

genitalia bears a few sclerotized spines, the gnathos

is heavily serrated with spines, the aedeagus is short,

straight, with about 8 cornuti (Figs 30-31). The duc-

tus bursae of the female genitalia is strongly spinöse

for about Vs of its length, it turns to the left along its

axis and the ductus seminalis is bare (Fig. 32).

*ldaea terpnaria (Prout, 1913)

233 (Fig. 1). NE China - SE Russia, Japan (Vii-

dalepp 1996, Inoue et al. 1982a,b).
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Figs 4-10. Diagnostic genitalia characters (indicated) of Scopiila floslaciata (Haworth). 4. i genitalia (PS653). 5. 6 ae-

deagus (PS653). 6. S aedegus, vesica everted (PS865). 7. 9 genitalia and Signum (PS662). 8-10. 6 8"' segment of

abdomen (PS669, PS670, PS653). Compare with closely related species S. toiuisociiis (Figs 11-17).

*Scopiila nemomria (Hübner, [1799])

11 Je?, 139? (Fig. 1). NE China - Palaearctic: S

Europe to SE Russia (Viidalepp 1996).

The species is often found in deciduous forests.

Possible foodplants include Impatiejis noU-tangere

,

Hi/periciim spp. and grasses (Ebert et al. 2001).

Scopula modicaria (Leech, 1897)

26 S. NE and E China - Russia: Primorye; Japan,

Korea (Inoue et al. 1982, Shin 1996, Viidalepp

1996).

Scopula umbelaria ssp. graeseri Prout, 1935

563, 292. NE China - Mongolia, Korea, Japan,

SE Russia. Nominal subspecies from S Europe to

NW China (Inoue et al. 1982, Viidalepp 1996).

Ebert et al. (2001) give Vincetoxicum liirundinaria

as a possible food-plant of the larvae.

»

Scopula uigwpimctata ssp. siibcaiuiidata (Walker, [1863])

i66. N, NE and E China - Korea, SE Russia,

Mongolia. Nominal subspecies from Europe to Rus-

sia: Urals and Iran. Separate subspecies in Japan and

Korea (Viidalepp 1996, Inoue 1977, Inoue et al.

1982a,b, Shin 1996, Viidalepp 1996, Scoble 1999).

*Scopula tenuisociiis Inoue, 1942

1666, 499 (Figs 1, 3, 11-17). NE China - SE Rus-

sia, S Kuriles, Japan (Inoue et al. 1982a,b, Viidalepp

1996).

Similar to S. duplimipta Inoue, 1982, but the latter

is currently known from Japan only (Inoue 1982b),

and also to S. floslaciata (Haworth), from which it

can be separated as follows.

The wings of S. teuiiisocius are sparsely serrated

with black scales, especially in the forewing costa

(more heavily serrated with black scales in S. floslac-

tata) (Figs 2, 3). The terminal line is darker than the

ground colour (terminal line concolorous with
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Figs 11-17. Diagnostic genitalia characters (indicated) of Scopula tenuisocius Inoue. 11. d genitalia (PS861). 12. 6 ae-

deagus (PS861). 13. i aedegus, vesica everted (PS650). 14. 9 genitalia (PS663). 15-17. 6 8"' segment of abdomen
(PS650, PS651, PS861). Compare with closely related species S. floslnctata (Figs 4-10).

ground colour in S.floslactata), and there is a distinct

black spot between the vein endings near the fore-

wing apex (spot absent in S. ßoslacfata). The costa of

the vinculum of the male genitalia capsule is wide

in S. tenuisocius (narrow in S. floslactata) (Figs 4, 11),

the aedeagus is wide, curved ventrally (narrow,

straight in S. floslactata) (Figs 5, 12), the vesica is

without a distal diverticulum (present in S. floslac-

tata) (Figs 6, 13), the cerata of 8* abdominal sternite

are approximately of equal length or the left is

longer (right ceras is longer in S. floslactata) (Figs

8-1 0, 1 5-1 7), the distal margin of 8* abdominal tergite

is without a medial extension (with medial extension

in S. floslactata) (Figs 8-10, 15-17). The ductus bursae

of female genitalia is wide in S. tenuisocius (narrow

in S. floslactata) and the signum is large, covering

most of the corpus bursae (signum is small in

S.floslactata) (Figs 7, 14).

In North-East China adults of S.floslactata fly

from the end of May to the middle of July, whereas

adults of S. tenuisocius fly from the end of June to

the end of July.

Scopula floslactata (Haworth, 1809)

566, 59? (Figs 2, 4-10). NE China - Palaearctic:

Europe to Korea and Japan (Shin 1996, Viidalepp

1996). Externally similar to S. tenuisocius Inoue, see

that species.

Prout has described S. floslactata ssp. claiuiata

Prout, 1913 from Japan and there are no reports of

this taxon outside that country (Inoue 1977), apart

from Viidalepp (1996), who considers S. claudata

valid at the species level and reports the taxon from

China, Korea, Japan and Rvissia: Primorye and South

Kuriles whereas he has omitted records of S. floslac-

tata from those areas. I have compared material from

North-East China to European specimens, where the

identity of S. floslactata is well estabhshed, and to

Russian specimens from Novosibirskaja oblast, and

found no difference in the structures. Therefore I
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Figs 18-19. Diagnostic imago characters (indicated) of Chinese Scopiila species. 18. S. siibpuuctaria (Herrich-Schäffer)

(abdomen removed). 19. S. pi-outi Djakonov (abdomen removed).

consider the Chinese specimens to belong to S. flo-

slactata.

Scopula piidicaria (Motschulsky, 1861)

US 3, 399. NE China - SE Russia, Korea, Japan

(Inoue et al. 1982a, b, Shin 1996, Viidalepp 1996).

Antennae are dorsally suffused with black scales

thus making the species easy to identify.

*Scopula asthena Inoue, 1943

266, 19 (Fig. 1). NE China - SE Russia, Japan

(Inoue et al. 1982a,b, Viidalepp 1996).

Scopula suhpunctaria (Herrich-Schäffer, 1847)

lc5, 99 (Figs 18, 20-24). N and NE China - S

Palaearctic region (Shin 1996, Viidalepp 1996).

Similar to S. proiiti Djakonov, from which it can

be separated as follows. The terminal line of the

wings has a distinct black spot between the vein

endings, these are more pronounced near the fore-

wing apex (spots usually absent in S. pwiiti) and the

discal spots are often distinct (discal spots are often

weak or absent in S. proiiti) (Figs 18-19). The left ceras

of the male 8"^ abdominal sternite is curved inwards

strongly, being in length about half of the mappa,

the right ceras exceeds in length the outer margin

of the mappa (the cerata are about equal in length

in S. proiiti, barely reaching the outer margin of the

mappa) (Figs 22, 27). The Signum of the female

genitalia is large, the spines are in multiple rows,

covering almost the entire length of the corpus

bursae (the Signum is smaller, and the spines are in

a few rows, covering only a small portion of corpus

bursae in S. proiiti) (Figs 24, 29), the sclerotisation

cephalad of the ostium bursae (lamella antevagina-

lis) is slightly folded inwards laterally (the scleroti-

sation is weak, appearing as a weak ridge in S. proii-

ti) (Figs 23, 28).

In many Scopula species the structures of the

male 8"' sternite are a region of great intraspecific

polymorphism, especially the length of the cerata

(lateral processi) varies, and therefore their usage in

species-level diagnoses requires careful Interpreta-

tion (Hausmann 1999). In that study Hausmann
noted also that if there is a closely related species

pair, the one species often exhibits polymorphic

genitalia, whereas the genitalia of the other does not

show such pattern. In Europe, the Variation in the

length of the cerata in S. suhpunctaria is dimorphic:

either both cerata are long and symmetrical or the

left ceras is shortened to half length and strongly

curved inwards. On average 35 % of specimens have

symmetrical cerata, but regional differences in the

morph ratios are considerable (Hausmann 2004).

The only Chinese specimen that was available for

study has the left ceras shortened and curved in-

wards (Fig. 22), agreeing with European niaterial

(Hausmann 2004). The length of the cerata does not

seem to vary in the closely related species S. proiiti

(see below), based on the examined Chinese (n = 8)

and South Ussuri (n = 4) specimens (in ZMH). There-

fore, despite to which morph the S. siibpunctaria
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20 21 23 24

Figs 20-24. Diagnostic genitalia characters (indicated) of Scopula subpiiuctarin (Herrich-Schäffer). 20. S genitalia

(PS659). 21. 3 aedeagus, vesica everted (PS659). 22. 3 8"' sternite of abdomen {PS659). 23. Ostium bursae and ster-

igma of 9 genitalia (PS675). 24. 9 genitalia (PS675). Compare with closely related species S. pwiiti (Figs 25-29).

>^

29

Figs 25-29. Diagnostic genitalia characters (inciicated) of Scopiiln proiiti Djakonov. 25. 6 genitalia (PS673). 26. S ae-

deagus, vesica everteci (PS673). 27. 6 8"' sternite of abdomen (PS673). 28. Ostium bursae and sterigma of 9 genita-

lia (PS676). 29. 9 genitalia (PS676). Compare with closely related species S. subpunctaria (Figs 20-24).

specimen in question belongs, the right ceras is al-

ways considerably longer than the outer margin of

the mappa (Fig. 22), whereas in S. prouti symmetri-
cal cerata reach barely the outer margin of the

mappa (Fig. 27).

Scopula prouti Djakonov, 1935

8^c?, 1 9 (Figs 19, 25-29). NE China - Korea, Japan,

SE Russia (Inoue et al. 1982a,b, Shin 1996, Viidalepp

1996).

Similar to S. subpunctaria (Herrich-Schäffer), see

that species.
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Figs 30-32. Genitalia oildaea aversaia (Linnaeus). 30. S genitalia (PS964) (only right valva is shown). 31. i aedeagus
(PS875). 32. ? genitalia (PS876).

Scopula indicataria ssp. sufflava (Prout, 1938)

396S, 399. N and NE China - Korea, Japan,

Russia: Amur, Primorye (Wang 1982, Shin 1996,

Viidalepp 1996).

Nominal subspecies from East and South China,

in addition there is yet another ssp. from Japan (Prout

1934-39, Inoue et al. 1982a,b). Argyris indicataria

Walker was transferred from Somatina to Scopula by

Sihvonen (2005).

*Pwblepsis phoebearia Erschov, 1870

9SS (Fig. 1). NE China - SE Russia (Viidalepp

1996).

All host-plant records of this genus are from

Oleaceae (Holloway 1997).

*Problepsis plagiata (Butler, 1881)

1(5 (Eig. 1). NE China - Japan, Korea, SE Russia

(Inoue et al. 1982a,b, Shin 1996, Viidalepp 1996).

*Cyclophora albipiinctata ssp. griseolata (Staudinger, 1 897)
^

15, 299 (Fig. 1). NE China - Korea, Japan, SE

Russia. Nominal subspecies from Europe to Mon-
golia (Viidalepp).

The larva feeds on Betula (Mikkola et al. 1985,

Ebertetal. 2001).

Timandra recompta ssp. recompta (Prout, 1930)

366. N China - from Central Asia (Kasakhstan)

to Mongolia and SE Russia (Shin 1996, Viidalepp 1996,

Kaila & Albrecht 1994). Two further subspecies have

been described from Japan (Inoue et al. 1982a,b).

Timandra comptaria (Walker, [1863])

355, 19. NE China - Korea, Japan, SE Russia

(Inoue 1977, Inoue et al. 1982a,b, Shin 1996, Viidalepp

1996).

Analysis of distribution areas

The distribution areas of many sterrhine moths are

rather poorly known and only general conclusions

can be drawn. The majority of the observed species

(11 species, 44 %) have rather restricted distribution

areas, i.e. they are known from the Amur region and

the surrounding areas only (Tab. 1). These include

species from the genera Idaea Treitschke, Scopula

Schrank (including Somatina Guenee, see Sihvonen

2005), Cyclophora Hübner and Timandra Duponchel.

In addition to that, five of the observed species (20 %)

have a trans-Palaearctic distribution but a separate

subspecies has been described from theAmur region.

Considering these together, 64 % of the material have

a restricted eastern Palaearctic distribution. Six of
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the observed species are found throughout the

(southern) Palaearctic region: Idaea pallidata, I. aver-

sata, I. nitidata, Scopida iiemomria, S. ßoslactata and

Scopida subpiiirctaria.

Both observed Pwblepsis species have rather

restricted distribution areas also: earlier P. phoebearia

was known from the Amur basin and Primorye only

and P. plagiata from Japan and Corea only (Viidalepp

1996). The only species of the Fenglin Nature Reserve

that is found in central and eastern parts of the

Palaeartic region is Timandra recompta.

Discussion

The occurrence of all of the observed species was
predictable because they were known earlier from

the adjoining areas outside of China. Based on the

material collected, the Sterrhinae species diversity

of the Fenglin Nature Reserve is at present rather

well documented although the field work was done
during two short visits. This claim can be justified

for several reasons. First, when the number of ob-

served Sterrhinae species is compared to the latest

Russian checklist that is based on extensive field

work over years, and which reports 44 Sterrhinae

species from the neighbouring Primorye territory

and Amur basin (Viidalepp 1996), it is seen that over

50 % of all Potential species were observed during

these short trips. When taken into account that the

Fenglin Nature Reserve, which is geographically

much smaller in area, doesn't have suitable habitats

for many of the missed species, it is likely that only

a few new Sterrhinae species can be found. The most
likely candidates to be foimd are from the genera

Idnea Treitschke, Scopida Schrank and Tiinaiidm

Duponchel. Second, by focusing collecting activity

towards a pre-selected group, it was possible to make
the special effort that was needed to observe these

moths. For example, it is well-known that many of

the Sterrhinae are diurnal and/or active at dusk and
at dawn. Usage of sweep netting at those times re-

sulted in good samples, which might have been

missed if different collecting methods were used.

When the distribution areas of the observed

species are viewed, it is striking that over 60 % of

the species have a rather restricted eastern Palaearc-

tic distribution. This may be artificial, at least in part,

because for many species we do not have detailed

distributional data available yet and a few may
eventually turn out to be more widespread. The
material does not allow for the prediction of what
could be the cause behind the observed general pat-

tern.

The Observation that Hausmann (1999) made in

European material in the genus Scopida, namely that

if there exists a closely related species-pair, the one

species offen has Polymorphie male 8* sternite,

whereas the other species does not exhibit such

Variation in this structure. In this study a closely

related species-pair was examined, S. subpunctarin

and S. prouti, which occur sympatrically in the study

area. Polymorphism has been reported to occur in

S. subpiinctaria (Hausmann 1999, 2004), and now it

was found that in its close relative S. prouti, the re-

lationship being judged from the overall similarity,

no such Variation was found. It remains unknown
whether this phenomenon of species-pairs exists

globally in Scopida or whether it is confined to the

Palaearctic region only.
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